Neonatal isolation changes the expression of IGF-IR and IGFBP-2 in the hippocampus in response to adulthood restraint stress.
Early adverse experiences are thought to contribute to the development of stress vulnerability, and to increase the onset of stress-related psychiatric disorders in stressful environments in adulthood. One plausible molecular mechanism of stress vulnerability is the modulation of neurotrophic factor signal transduction in the hippocampus by early adversity. In the present study we investigated the influence of neonatal isolation (NI) with or without adulthood single restraint stress (SRS) on the expression of several growth factor-related genes in the rat hippocampus using a cDNA microarray, real-time quantitative PCR, and Western blot. We found that hippocampal insulin-like growth factor-I receptor (IGF-IR) mRNA levels and immunoreactivity, and IGF binding protein-2 (IGFBP-2) mRNA levels were significantly lower in response to SRS in NI rats compared with rats without NI. Immunohistochemical analyses revealed that hippocampal IGF-IR immunoreactivity in the CA1 and CA3 pyramidal cell layers, and in the dentate gyrus granule cell layer of NI rats subjected to SRS was significantly lower compared with rats subjected to SRS. In addition, the hippocampal levels of IGF-IR mRNA were significantly lower in adult rats subjected to NI. These findings indicate that NI down-regulates IGF signal transduction under basal and stressful conditions in later life. Since the activation of IGF signalling plays a role in the development and neuroprotection of the central nervous system, the down-regulation of IGF signal transduction induced by NI may be, at least in part, involved in the development of adulthood stress vulnerability, which in turn precipitates the onset of depression.